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(57) ABSTRACT 

A control method for an automatic transmission in which a 
first and a second control system are provided and regulate 
the transmission ratio respectively in automatic and in 
manual mode. The method comprises the stages of activat- 
ing the first control system and automatically setting a 
transmission ratio, detecting the presence of a manual com- 
mand from an operator to modify the transmission ratio in 
use, performing the manual command from the operator by 
modifying the transmission ratio set automatically, silencing 
the first control system for a predetermined time interval 
such that the transmission ratio set following the manual 
command is not modified following any automatic gear 
change request from the first control system, and attributing 
the control of the automatic transmission to the first control 
system. 

5 Claims, 2 Drawing Sheets 
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CONTROL METHOD FOR AN AUTOMATIC exiting from the automatic operating method. This operation 

TRANSMISSION OF AN ENGINE-DRIVEN may be inconvenient for the operator. 

VEHICLE 



SUMMARY OF THE INVENTION 



CROSS REFERENCE TO RELATED 



^ The object of the present invention is to provide an 

AFPLICAnONS automatic transmission adapted optimally to manage the two 

Priority under 35 U.S.C. § 119 is claimed of Italian Patent operating methods described above. 

Application No. T02001A 001002 filed on Oct. 19, 2001. More particularly, the object of the present invention is to 

provide a system that allows the generation of commands of 

BACKGROUND OF THE INVENTION manual type without the need to de-activate the operating 

^ ij c .1- T method of automatic type. 

1. Field of the Invention ^ ■ . . . . , . , 
_ . . .ji? This object is achieved by the present invention which 
•me present mvenUon relates to a oontiol method for an ,^ ^ ^^^^^ ^^^^^^^ transmission in 

automatic transmission of an cngme-dnven vehicle. ^^^^ , g^, ^^j^^j ^y^,^^ „f jy^^ ^^-^^^ 

2. Background input data signals and processes them in order to generate 
Automatic transmissions for vehicles are known in which drive signals for the transmission and automatically to set an 

an electronic control unit generates signals for the control of optimum transmission ratio, this automatic transmission 

a plurality of actuators (for instance of hydraulic type) which further comprising a second control system of manual type 

are coupled to a gear change and to a clutch and are used to which receives as input control signals generated by an 

cause the selection and engagement/disengagement of the operator in order to generate drive signals for the transmis- 

gears and to cause the opening/closure of the clutch. sion and manually to set a transmission ratio, characterised 

According to an automatic operating method, the contiol in that it comprises the stages of activating the first control 

unit receives as input a plurality of data signals (vehicle system and automatically setting a transmission ratio, 
speed, accelerator pedal position, revolutions per minute, 25 detecting the presence of a manual command given by an 

torque supplied by the engine, etc.) which are processed to operator to modify the transmission ratio in use, performing 

detect the most appropriate situations in which to perform a manual command given by the operator by modifying 

gear change, in particidar an increment (UP-SHIFT) of the the transmission ratio set automatically, silencing the first 

gear engaged or a decrement (DOWN-SHIFT) of the gear control system for a predetermined time interval Tsleep such 
engaged. 30 that the transmission ratio set following the manual com- 

These control units may also operate according to a is not modified following an automatic gear change 

manual operating method in which an operator acts on a ^^"^sj ^in the first control system and attribuUng the 

control member (for instance of the lever type) in order to <»°^ol ^« automatic transmission to the first control 

command the selection and engagement of the gears, in system. 

particular to perform a unit increment of the transmission ^5 BRIEF DESCRIPTION OF DRAWINGS 
ratio engaged or a unit decrement of the transmission ratio 

engaged. The invention is described below with particular reference 

Automatic transmissions are also known which provide accompanying drawings which show a preferred 

for both of the above-mentioned operating methods embodiment thereof and in which: 
(manual/automatic); these operating methods are mutually ^ FIG. 1 is a diagram of an automatic transmission of an 

exclusive and the desired operating method is selected by a engine-driven vehicle operating according to the method of 

command from the operator. the present invention; 

Some automatic transmissions are, for instance, provided FIG. 2 is a block diagram showing the steps of the method 

with a control lever which can be disposed in a first stable of the present invention, 

position for the actuation of the automatic operating method ncxAif cn r%iJcrT>iiyrfr*M 

and in a second stable position which controls the engage- DETAILED DESCRIPTION 

ment of the manual operating method; the operator may also In FIG. 1, an automatic transmission (also called a robot 

displace the lever disposed in the second position in opposite transmission) of an engine-driven vehicle (which may be of 

directions in order to carry out unit increments/decrements any type, but is not shown for ease of description) is shown 

of the gear engaged. overall by 1. 

In other automatic transmissions operating by lever The engine 2, in particular an internal combustion engine, 

control, the lever may be disposed in a single position for the has an output shaft 4 connected, by means of the interpo- 

engagement of the manual operating method; here again, the sition of a clutch 5, with the input shaft 6 of a gear change 

operator can displace the lever disposed in the stable posi- 7 having an output shaft 8 communicating via a transmission 

tion in opposite directions in order to perform unit (not shown) with the vehicle wheels (not shown), 

increments/decrements of the gear engaged. The automatic The clutch 5 is coupled to a fiist actuator unit 10 (of 

operating method is selected by actuating a dedicated known type), in particular an actuator unit actuated hydrau- 

switch, in particular a push-button switch. lically by means of pressurised oil, in order to open and close 

In particular circumstances, the strategies for the choice of go the clutch 5. The first actuator unit 10 comprises a power 

the transmission ratio engaged in the automatic method may unit lOa which receives drive signals OPEN/CLOSE for the 

not coincide with the choice that the driver would make. In opening or closure of the clutch. 

such circumstances, it is advantageous for the operator to be The gear change 7 is coupled to a second actuator unit 12 

able to modify the gear that has been selected and engaged (of known type), in particular an actuator unit acmated 
in a fully automatic manner. 65 hydraulically by means of pressurised oil, in order to carry 

In known systems, in the above-mentioned out the operations to select the gears and to engage/ 

circumstances, the driver may modify the gear in use only by disengage the gears selected. 
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The second actuator unit 12 comprises a power unit 12a 
which receives drive signals SEL for the selection of the 
rank of gears and command signals ENG/DIS for the 
engagement/disengagement of the gear selected. 

The automatic transmission 1 comprises an electronic 
control unit 15 which receives a plurality of data and control 
signals as input and generates as output the above- 
mentioned drive signals OPEN/CLOSE for the opening or 
closure of the clutch 5 and SEL, ENG/DIS for the selection 
and engagement/disengagement of the gears of the gear 
change 7. 

The electronic control unit in particular receives as input 
a plurality of data signals measured by sensors 16 and 
connected with the operation of the engine 2 (engine rotation 
speed, quantity of fuel injected into the engine, torque 
supplied, etc.) and with the operation of the gear change 7 
and the course of the vehicle (vehicle ^eed, accelerator 
position, etc.). 

The electronic unit 15 further receives control signals 
generated by a selector device 17 which can be manually 
operated by an operator (not shown). 

In the non-limiting embodiment shown, the selector 
device 17 comprises a lever member 20 which can be 
disposed in a stable position in order to actuate a manual 
operating method of the transmission 1. The lever member 
20 may further be manually displaced from the stable 
position to two opposite unstable positions (shown by UP 
and DOWN in FIG. 1) in order to command a unit increment 
(UP-SHIFT) of the gear engaged and a unit decrement 
(DOWN-SHIFT) of the gear engaged. 

A push-button P is also provided and can be actuated to 
select the automatic operating method. 

It will be appreciated that the selector device 17 may have 
a strucuire differing from that illustrated, and may for 
instance comprise a lever member 20 which can be disposed 
in a first unstable position (not shown) in order to actuate an 
automatic operating method of the transmission 1 and in a 
second stable position (not shown). 

In this case, the lever member 20 may also be manually 
displaced from the second stable position to two opposite 
unstable positions in order to command a unit increment 
(UP-SHIFT) of the gear engaged and a unit decrement 
(DOWN-SHIFT) of the gear engaged. 

The selector device 17 may also have a structure formed 
by steering-wheel commands (levers or push-buttons) in 
order to command a unit increment (UP-SHIFT) of the gear 
engaged and a unit decrement (DOWN-SHIFT) of the gear 
engaged. In this case, the selector device is provided with a 
push-button which can be actuated to select the automatic 
operating method. 

The electronic unit 15 comprises a first control system 22 
of automatic type which receives as input the data signals 
and the control signals and processes them in a known 
manner in order to generate drive signals OPEN/CLOSE, 
SEL, ENG/DIS and to set an optimum transmission ratio. As 
is known, during the operating method of automatic type, 
the control system 22 detects the most appropriate external 
conditions (vehicle speed, rpm, accelerator pedal position, 
engine torque, etc.) for commanding a unit increment or 
decrement of the gear engaged. The control of the gear 
change is thus fully delegated to the control system 22 of the 
transmission. The use of commands dedicated to gear 
change requests is limited solely to requests for reverse gear 
and neutral. 

The electronic unit 15 further comprises a second control 
system 24 of manual type which receives as input the data 
signals and processes them in a known manner in order to 
generate drive signals OPEN/CLOSE, SEL, ENG/DIS and 
to set a transmission ratio imposed by the operator by 
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actuating the selector device 17. The gear change thus takes 
place following an intentional request from the operator by 
his or her actuation of the lever member 20. 

FIG. 2 shows the steps of the method of the present 
5 invention for the control of the automatic transmission 1. 

A block 100, which controls the actuation of the automatic 
operating method, is initially reached; in this mode, the first 
control system 22 generates the drive signals for the clutch 
5 and the gear change 7. 
10 The block 100 is followed by a block 110 which checks 
for the presence of a command from the user to modify the 
transmission ratio currently set in accordance with the 
automatic operating method in use. 

In the embodiment, shown, the block 110 checks for the 
15 presence of a gear change command given by acting on the 
lever member 20, i.e. it checks for the presence of a 
command adapted to perform a unit increase of the gear in 
use or a unit decrement of the gear in use. 

If the user has not given a command, the block 110 is 
20 followed by the block 100, otherwise, if the user has given 
a command that has been detected by the block 110, the 
latter is followed by a block 120. 

The block 120 checks whether the (manual) request for a 
gear change by the operator has been preceded by a prede- 
25 termined (extremely small) time and/or is simultaneous with 
a gear change request generated automatically by the first 
control system 22. 

If not, i.e. when the manual gear change request has not 
been preceded by or is not simultaneous with any gear 
change request generated automatically by the first control 
■^^ system 22, the block 120 is followed by a block 150 which 
performs the manually set command and therefore generates 
drive signals adapted to modify the transmission ratio by 
carrying out a unit gear increment (UP-SHIFT) or a unit gear 
decrement (DOWN-SHIFT) as requested by the operator. 

The block 130 is followed by a block 140 which has a 
silencing function and de-activates the first control system 
22 for a predetermined time interval Tsleep; during this 
period of de-activation Tsleep the first (automatic) control 
system 22 does not therefore generate drive signals and/or 
40 drive signals that may be generated automatically are not 
transferred to or actuated by the first and second actuator 
units 10 and 12. 

In this way, the manual command set by the operator is 
performed and any gear change requests generated subse- 
45 quently in an automatic manner in the de-activation time 
interval Tsleep are not performed. This prevents a gear 
change suggested by the driver from being followed very 
rapidly by another gear change desired by the automatic 
control system 22. 
5Q At the end of the de-activation interval Tsleep, the block 
140 is followed by the block 100 by means of which the 
automatic transmission 1 is again controlled in a fully 
automatic manner. 

When the block 120 detects that the (manual) gear change 
request from the operator has been preceded by a predeter- 
mined (extremely small) time and/or is simultaneous with a 
gear change request generated automatically by the first 
control system 22, the block 120 is followed by a block 150. 

The block 150 detects whether the manual gear change 
request from the operator is concordant with the gear change 
request generated automatically by the first control system; 
the request is considered to be concordant when the operator 
requests a unit increase of the gear by acting manually on the 
lever member 20 and the first control system 22 also requests 
a unit increase of the gear, or when the operator requests a 
65 unit decrement of the gear by acting manually on the lever 
member 20 and the first control system also requests a unit 
decrement of the gear. 
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Wheo the block 150 has detected concordant requests, 
there is a transition to the block 100 where the first control 
system 22 automatically performs the gear change that has 
also been requested manually by the operator. The perfor- 
mance of a gear change request generated by the operator is 5 
thus prevented if it ta^s place when a similar automatic gear 
change is already under way. The operator is not aware of 
the intervention of the automatic control system 22 since the 
gear change that he or she had requested is in any case 
performed. 

When the block 150 has detected discordant requests, 
there is a transition to the block 130 which performs the 
command set manually, i.e. it generates drive signals 
adapted to bring about a unit gear increment (UP-SHIFT) or 
a unit gear decrement (DOWN-SHIFT) as a function of the 
manual actuation of the lever member 20 by the operator. 

In operation, the method of the present invention manages 
the first automatic control system 22 and the second manual 
control system 24 by establishing the priorities between the 
gear commands set by the operator and those desired by the 
automatic control system 22; the following cases are in 
particular managed: 

gear change request from the operator followed by a gear 
change request from the automatic system 22 the gear 
change request from the operator is performed and for an 
immediately successive interval no account is taken of the 
gear changes requested by the automatic control system 22. 
The gear change request from the driver is maintained for at 
least a time-out (de -activation interval Tsleep) defined by the 
control system of the transmission. At the end of the 
time-out, the system returns to automatic management. This 30 
prevents a gear change request from the automatic manage- 
ment from following too closely on the request from the 
operator; 

gear change requested automatically followed by a gear 
change request from the driver: in this case there are two 35 
separate simations: 

concordant gear changes: the gear change requested by 
the operator is ignored as it would duplicate the gear change 
that the control system 22 is already requesting automati- 
cally. It is assumed in this case that the operator has not had 40 
time to become aware that the system is in the process of 
performing a gear change; 

discordant gear changes: account is taken of the opera- 
tor's request. 

This consequently provides a new method of operation in 
which, with the automatic method engaged, a gear change 
request from the driver is implemented and is interpreted as 
an instantaneous gear change suggestion without 
de-activating the automatic method and without the need for 
transition to the manual method. 50 

All the functions of the manual and automatic operating 
methods of known type are, moreover, retained unchanged. 

The method of the present invention has the advantage 
that it provides an automatic transmission which, in auto- 
matic operation, allows the selection of the gears to be 55 
engaged by allowing the operator to override the automatic 
control and thus to perform a gear change that satisfies his 
or ber instantaneous driving needs. 

It will be appreciated that the predetermined time interval 
Tsleep may be re -initialised on each gear change request 60 
from the operator (useful when such requests are given in 
succession). In this way, whenever a gear change request 
from the operator is followed, within the de-activation 
interval Tsleep, by a further gear change request again from 
the operator, the subsequent request causes the de-activation 
interval Tsleep to start again from zero. 
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It will lastly be appreciated that modifications and varia- 
tions may be made to the above description without thereby 
departing from the scope of protection of the present inven- 
tion. 

What is claimed is: 

1. A control method for an automatic transmission (1) in 
which a first control system of automatic type (22) receives 
as input data signals and processes them in order to generate 
drive signals (OPEN/CLOSE, SEL, ENG/DIS) for the trans- 
mission and automatically to set an optimum transmission 
ratio, this automatic transmission (1) further comprising a 
second control system (24) of manual type which receives as 
input control signals generated (17) by an operator in order 
to generate drive signals (OPEN/CLOSE, SEL, ENG/DIS) 
for the transmission and manually to set a transmission ratio, 
characterised in that it comprises the stages of: 

activating (100) the first control system (22) and auto- 
matically setting a transmission ratio, 

detecting the presence (110) of a manual command from 
an operator to modify the transmission ratio in use, 

performing (130) the manual command from the operator 
by modifying the transmission ratio set automatically, 

silencing (130) the first conU"ol system (22) for a prede- 
termined time interval (Tsleep) such that the transmis- 
sion ratio set following the manual command is not 
modified as a result of an automatic gear change 
request from the first control system (22), 

attributing (100) the control of the automatic transmission 
to the first control system (22). 

2. A method as claimed in claim 1, in which the detection 
of the presence of a manual command (110) is followed by 
the stage of checking (120) whether the manual gear change 
request has been preceded by a predetermined time and/or is 
simultaneous with a gear change request generated auto- 
matically by the first control system; when this checking 
stage has a negative outcome, it is followed by the stage of 
performing (130) the manual command set by the operator 
by modifying the transmission ratio set automatically as a 
function of the operator's requests. 

3. A method as claimed in claim 2, in which, if the manual 
gear change request has been preceded by a predetermined 
time and/or is simultaneous with a gear change request 
generated automatically by the first control system, it is 
followed by a stage of checking whether the manual gear 
change request from the operator is concordant with the gear 
change request coming automatically from the first control 
system; 

if the requests are found to be discordant, the manual 
command set by the operator is performed (130) by 
modifying the transmission ratio set automatically as a 
function of the operator's requests; 

if the requests are found to be concordant, the first control 
system (22) is made available and automatically per- 
forms the gear change that has also been manually 
requested by the operator. 

4. A method as claimed in claim 1, in which the stage of 
detecting the presence (110) of a manual command set by an 
operator comprises the stage of detecting the manual actua- 
tion of a control member (20) used to command a unit 
increment or a unit decrement of the transmission ratio in 
use. 

5. A method as claimed in claim 1, in which the prede- 
termined time interval (Tsleep) is re-initialised on each gear 
change request performed by the operator. 

***** 



